To study the seismic performance of the box-plate steel structure system, two three-storey single box-plate steel structure space stress-bearing unit test pieces have been designed and fabricated according to the 1 : 3 reduced scale. In addition, the quasi-static loading test has been performed on the test pieces where the destruction process, destroy mode, bearing capacity, hysteretic behavior, etc., have been studied and the impact of reinforcing measures with a corner or not on the seismic performance of test pieces has been mainly analyzed. e test results show that the destruction of the box-plate steel structure modular unit under the low cyclic loading effect starts with corner buckling and ends with corner wallboard tear. e test piece has excellent bearing capacity and energy dissipation; the corner reinforcing structure measure also has enhanced the seismic performance of the modular unit. Based on the test, we have taken finite element numerical simulation to the test pieces, compared the analysis result of the test with the finite element, and verified the effectiveness of the finite element analysis method. is paper designs four groups of 64 finite element model test pieces and discusses the influence law of the height-thickness ratio of the wallboard, flexibility coefficient of corner reinforcing structure rib, and axial compression ratio to the seismic performance of the modular unit. e results show that the bearing capacity of the test piece is decreased with the increase of axial compression ratio under the premise that the wallboard height-thickness ratio and flexibility coefficient of the corner reinforcing structure rib are certain. Based on the above analysis results, we have put forward the lateral force resistance calculation model of the reinforcing structure modular unit with or without corner.
Introduction
Steel plate shear wall, as a new type lateral force resistance structure system, has large lateral resistance stiffness and good seismic performance, which has been widely applied in the high-rise structure system [1] [2] [3] [4] . e typical steel plate shear wall is composed of an embedded steel plate and surrounding steel frame.
e embedded steel plate and frame are connected by a splice bar as transition and then connected through welding or high-strength bolt. e steel plate only bears the horizontal load, and the steel frame assumes the vertical load is borne by a steel frame [5] [6] [7] [8] .
In recent years, relevant scholars have taken great number of studies regarding the steel plate shear wall. Elgaaly [9] studied the seismic performance of stiffener-free thin-walled steel plate shear wall, and the result showed that the inelastic behavior of the thin plate test piece is mainly controlled by the thin plate yield strength, and the nonlinear characteristic is mainly related with the plate's tensile strength and diagonal tension field. Driver et al. [10, 11] studied the bearing capacity of the four-storey single steel plate shear wall test piece under strong earthquake, and the result indicated that the shear wall showed excellent ductility and energy dissipation characteristic. Kosari et al. [12] also studied the seismic performance of the high steel plate shear wall system. He stressed the high-order modal pushover analysis and discussed the corresponding pushover curve.
In addition to the typical steel plate shear wall, relevant scholars also have studied a great number of improved steel plate shear walls. All the steel plate concrete composite shear wall and double-steel plate concrete composite shear wall studied by Nguyen and Whittaker [13] and Elmatzoglou and Avdelas [14] present excellent seismic performance. Borello [15] studied the joint steel plate shear wall (SPSW-WC) system, which also exhibited good seismic performance. Dastfan and Driver [16] studied the large steel plate shear wall with partly wrapped composite material (PEC) column and reduced beam (RBS) frame and put forward the RBS connection mode, which not only has reduced the requirement of beam column connection but also enhanced the seismic performance. Wang et al. [17] and Wei et al. [18] studied the lateral resistance performance of the corrugated steel shear wall under the horizontal force effect. e test results showed that the corrugated steel plate shear wall has the advantages of high bearing capacity, strong antishear buckling ability, sufficient hysteresis loop, and stable energy dissipation. Ozcelik and Clayton [19] studied a kind of steel plate shear wall with beam connecting web (B-SPSWs). As a kind of an improved structure system of steel plate shear wall (SPSWs), the web of which is only connected with the beam.
e web and column have been separated in the B-SPSW, and simple beam column connection has been introduced, which has eliminated the web tension field's bending effect to column. e research results showed that B-SPSW has outstanding antibending performance under the seismic effect.
e box-plate steel structure system [20] studied in this text is a new type steel plate wall structure. e box-plate steel structure system is composed of a modular unit enclosed by the stiffened wall and the stiffened floor, which bears both the vertical and horizontal loads of the building, where the stiffened wall and the stiffened floor are all composed of steel plate, T-stiffener, and L-stiffener. ere are no obvious beams and columns in the box-plate structure compared with the traditional steel plate wall. Few studies have been done on the box-plate structure system in the construction industry.
e design of this structural system is based on the superstructure of ships [21] . e superstructure of ships will bear wind load and other effects, while the building structure on land needs to consider the seismic effect in the seismic fortification area. In this paper, a typical spatial stress element is selected to study its seismic performance, and the corresponding bearing capacity calculation formula and structural measures are proposed. At present, we combine the structural system with the integrated architectural design of fire protection, sound insulation, and heat insulation and apply the research results to the residential construction, as shown in Figure 1 . e structural system is described as follows: its wallboard is a steel plate in which one side is welded with vertical "L-" and "T-" shaped stiffener; the floor plate is a steel plate in which one side is welded with perpendicular "L-" and "T-" shaped stiffeners. e construction method of this structure has the characteristic of manufacturing in the factory and installation on the field. Under the background of vigorously developing building industrialization, the box-plate steel structure system, with the characteristics of easy for factory prefabrication, convenient for transportation, efficient in construction, high in quality, green, and environmentally friendly, is of great value. Different from the traditional steel plate wall structure, the steel plate wall with vertical ribs in the box-plate steel structure system needs to bear both the horizontal load and vertical load. To study the seismic performance of the box-plate steel structure system, two three-storey single box-plate steel structure unit modules (one with corner and one without corner) have been designed and fabricated according to the 1 : 3 reduced scale. In addition, quasi-static loading test and finite element value simulation have been performed; the destruction process, destroy mode, bearing capacity, hysteretic behavior, etc., have been studied, and the impact of the axial compression ratio on the bearing capacity of the modular unit has been mainly discussed. Based on the analysis results, the lateral resistance calculation model of the box-plate steel structure modular unit has been put forward, which has provided basis for the establishment of the lateral resistance calculation method.
Test Research

Design of Test Piece.
To further reflect the overturning moment at the bottom of the high-rise structure and consider the impact of boundary stiffness on the space modular unit, three-storey single typical space modular unit has been selected as the study object during the test design. Suppose that the interstorey sheer force among the three adjoining storeys is the same, set the loading beam on the upper edge of the upper-storey gable, and set the lower part of model as the fixed end, as shown in Figure 2 . Under this simplified way, the middle-storey modular unit is little affected by the boundary stiffness, which can more truly reflect the stressbearing performance of the box-plate steel structure modular unit. Take scaled design to the prototype structure according to the 1 : 3 reduced scale, and the size of the test piece after measuring is as follows: length: 1,800 mm; width: 1,200 mm; storey height: 1,000 mm; wall thickness: 3 mm; plate thickness: 3 mm. Two test pieces have been designed and fabricated, in which test piece 1 has no corner reinforcing structure measure and test piece 2 has set 120 mm × 120 mm closed stiffeners with a thickness of 5 mm at four corners. e size of the test piece and the size of "T-" and "L-" shaped stiffeners are shown in Table 1 .
Material Properties.
e steel plate wall and stiffener shall be Q235 B steel. rough the material property test [22] , the mechanical performance parameters of steel under the unilateral stretching state have been determined, and the test results are shown in Table 2 .
Test Unit and Loading
System. Anchor beam is welded at the surrounding of the lower storey of the test piece. During the test process, the anchor beam has been connected with reserved ground anchor hole of laboratory through the ground anchor bolt so as to reach the effect of fixing the bottom of the test piece. e upper edge of a unilateral gable of the upper storey of test piece is welded with the loading beam. During the test process, one end of the loading beam is connected with horizontal jack. e vertical jack distributes the vertical load to the loading beam of two sides through the distribution beam. Set 1 displacement meter at each side of unilateral horizontal jack, respectively, to monitor the loading process. Set 3 displacement meters at the elevation places of the second-and third-storey floor and set 1 displacement meter at the corresponding position of a bilateral gable anchor beam to monitor the support displacement. e test unit and displacement monitoring points are shown in Figure 3 .
During the test process, the vertical load is obtained through the conversion of F/(Af y ) � 0.1, in which F is the total vertical load, A is the sum of sectional area of a [23] , the loading mode shall adopt variable amplitude displacement to control the load. Circulate twice for each level of displacement and take 2 mm for displacement increment before yield and 0.5δ after yield, in which δ is the yield displacement, and the horizontal load system is shown in Figure 4 . Figure 5 (a); when loading to 28 mm of horizontal displacement, the four corners of the bottom of the test piece have large buckling and deformation, and the deformation cannot be recovered with the reverse unloading. At that time, the test piece reaches the limit value of horizontal thrust, which is about 650 kN. en, the horizontal force-load beam end displacement curve proceeds to the descending stage. When the bilateral horizontal actuator is loaded to 36 mm of horizontal displacement, the four corners of the bottom of test piece start tearing, as shown in Figure 5 (b); when the horizontal displacement is continued to be loaded up to 44 mm, the four corners of the bottom of test piece are torn obviously and the horizontal bearing force has been descended to 85% of limit bearing force. At that time, loading shall be stopped.
Destruction Process and Destroy
During the whole loading process, since the corner stiffness of test piece 1 is little, the gable is not yielded by shearing and the wallboard shear behavior is not made full use, and the plastic deformation mainly occurs at the bottom of the whole test piece, presenting bending failure form, as shown in Figure 5 (c). At the late stage of loading for the test piece, the wallboard vertical to the loading direction has corresponding destruction due to the fracture of welded stiffeners. e bottom of the test piece is destroyed under overturning moment. e ultimate bearing capacity of the test piece descends quickly, and the ductility and energy dispassion are poor.
Destruction Process and Destroy Mode of Test Piece 2.
At the initial stage of loading, test piece 2 is at the elastic stage and the loading displacement is little without obvious phenomenon. When the bilateral horizontal actuators are loaded to 8 mm of horizontal displacement synchronously, the strain of strain gauge at the four corners of gable at the bottom of the test piece exceeds 1491 με. According to the material property test result, the four corners of gable steel plates at the bottom of the test piece have been yielded. Continue loading to 12 mm of horizontal displacement; it can be seen that the bottom gable of the test piece is generally yielded through bottom strain gauge monitoring data, and the loading-displacement curve slope of bilateral loading points start changing. When the horizontal displacement is loaded to 24 mm, the four corners of the bottom of the test piece have deformation, as shown in Figure 6 (a). When the horizontal displacement is loaded to 36 mm, the corners of the bottom of the test piece firstly appear tear, as shown in Figure 6 (b). At that time, the test piece reaches the limit value of horizontal thrust, which is about 920 kN. en, the bilateral horizontal thrust-loading beam end displacement curve proceeds to the descending stage. When the horizontal displacement of test piece 2 is loaded to 54 mm, the four corners of the bottom of the test piece have serious deformation, as shown in Figure 6 (c). At that time, the bearing capacity descends to 85% of ultimate bearing capacity and loading shall be stopped.
When the reinforcing structure at the bottom of test piece 2 appears tear after gable wallboard is yielded, the test Advances in Materials Science and Engineeringpiece has reached the limit bearing force. Compared with the plastic deformation of test piece 1, which is mainly concentrated at the root of gable, the plastic deformation of gable of test piece 2 is uniform, as shown in Figure 6 (d). e destruction form of test piece 2 is shear destruction; the shearing performance of gable wallboard has been made full use, so it has higher bearing capacity and larger deformability.
Test Results Analysis
Hysteresis Curve and Skeleton
Curve. e characteristic load, characteristic displacement, and ductility coefficient of all test pieces are shown in Table 3 .
It can be seen from Table 3 that the ductility coefficients of two tested models are more than 2 and less than 3 because the thickness of the wall plate is thin [24] . And in comparison, the characteristic load and characteristic displacement and ductility of test piece 2 are larger than that of test piece 1, which means that corner reinforcing structure measures can improve the ductility of the test piece to certain degree while enhancing the bearing capacity.
To study the force bearing performance of the space modular unit under boundary constraint, we take the middle storey as object; the hysteresis curve is shown in Figure 7 , and the skeleton curve is shown in Figure 8 . rough the comparison of the hysteresis curve and skeleton curve, the following points are noted: (1) the interstorey sheardisplacement hysteresis curve of test piece 1 and test piece 2 basically presents linear relation with large slope at the initial stage. e hysteresis curve contains little area, and the test piece is at the elastic working stage, with large initial lateral stiffness; with the continuous increase of loading displacement, the test piece will start yielding, and the interstorey shear displacement will present obvious nonlinearity. e curve slope will be smaller, and the hysteresis curve will be opened gradually. e area that every hysteresis loop contains will be increased, and the test piece will start entering the overall yield working stage. (2) e hysteresis curve of test piece 2 is more plump than that of test piece 1, and the reason is that test piece 1 will have bottom buckling and destruction under the bottom overturning moment effect and the plastic deformation is mainly concentrated on the bottom storey; however, test piece 2 can enable the gable wallboard to give full play to shear performance under the corner reinforcing structure effect. (3) e skeleton curve of test piece 1 and test piece 2 has elastic stages, elastic-plastic stage, and decline stage. Due to the existence of the corner reinforcing structure, test piece 2's stiffness and ultimate bearing capacity as well as yield displacement at elastic stage are larger than that of test piece 1 and the bearing capacity descends slowly.
Ductility and Energy Dissipation.
e ductility coefficient μ of displacement is the ratio between limit interstorey displacement Δ u and yield interstorey displacement Δ y . e Δ u shall be the corresponding interstorey displacement when the load descends to 0.85P m (P m is the limit load), and Δ y shall be determined by the energy equivalent method; the variation curve of the equivalent viscous damping ratio of all test pieces with interstorey displacement angle is shown in Figure 9 . Figure 9 shows that the growing speed of equivalent viscous damping ratio of test piece 2 with the variation of interstorey displacement angle is larger than that of test piece 1. Before the interstorey displacement angle is about 0.9%, the equivalent viscous damping ratio of test piece 1 is larger than that of test piece 2; with the increase of interstorey displacement angle, the equivalent viscous damping ratio of test piece 2 gradually exceeds that of test piece 1. e reason behind it is that the corner reinforcing structure measures have made the equivalent viscous damping ratio of test piece 2 larger at the late stage of yield and improved the energy dissipation of test piece, while for test piece 1, the steel plate wall exited the work early at the late stage of yield. It therefore has further proved the aforesaid conclusion: corner reinforcing structure measures can make the test piece make full use of the shear behavior of wallboard. [25] , loop stiffness is adopted to represent the stiffness degradation of test piece, as shown in Figure 10 . It can be seen from Figure 10 that the stiffness of test piece 2 is larger than that of test piece 1; the stiffness of two test pieces is degraded; due to the existence of corner reinforcing structure measures, the stiffness of test piece 2 is degraded slowly at the early stage; the stiffness of two test pieces at the late loading stage is uniform and stable. [26] is selected in this paper to take finite element modeling and analysis to the two box-plate steel structure modular unit test pieces in the test. In the finite element model, the unit type is S4R (four-node linear decrement integral shell unit); to guarantee the convergence of calculation results, after cutting the ribbed shell unit, use quadrilateral-dominated structure classification method to take meshing to the model; considering the initial geometry defect of the test piece during the actual test, before model calculation is submitted, introduce the first 3-order buckling model of the calculation model under the bilateral horizontal thrust effect as the initial geometry defect distribution and take the amplitude λ/500, in which λ is the single-layer gable height-thickness ratio. e steel structure shall be ideal elastic plasticity. According to the material characteristic test result, the steel elastic modulus is 2.21 × 10 5 MPa and the yield strength is 331 MPa. e material characteristics are shown in Table 2 .
Stiffness Degradation. According to the provisions of GB50011-2010 Code for Seismic Design of Buildings
Numerical Simulation
Model Hypothesis. ABAQUS
Comparative Analysis of Finite Element Results and Test
Results.
e comparison between the finite element analysis results and test destruction form of two test pieces is shown in Figure 11 . e comparison of the hysteresis curve and skeleton curve is, respectively, shown in Figures 12 and 13 .
It can be seen from Figure 11 that the destruction mode of finite element numerical simulation of two test pieces is the same as the destruction mode in the specific test: test piece 1 represents the bottom buckling destruction under overturning moment, and the plastic deformation is concentrated at the bottom of the test piece; for test piece 2, it represents the shear destruction of the whole gable, and the plastic deformation is covered on the whole gable. Figures 12  and 13 show that the hysteresis curve and skeleton curve obtained through the finite element model match well with corresponding test results.
erefore, it is reasonable to establish the finite element model in the paper, which can effectively reflect the force bearing performance of the test piece in the test study and can simulate the seismic performance of box-plate steel structure modular unit's seismic performance under low cycle reciprocating load effect.
Analysis of Influence Parameter.
Since box-plate steel structure modular unit vertical multirib wallboard bears the vertical and horizontal effect simultaneously, the impact of Advances in Materials Science and Engineeringvertical effect on the modular unit's bearing property can be observed through changing the axial compression ratio n. It has been stipulated in JGJ99-2015 Technical Regulations for High-rise Civil Building Steel Structure [27] that the seismic capacity checking column axial compression ratio of steel frame column shall not exceed 0.4. e vertical load of the box-plate steel structure modular unit shall all be borne by wallboard and ribbed stiffeners. It has a larger frame column bearing area compared with other steel plates, so the axial compression ratio n shall be respectively 0.01, 0.05, 0.1, 0.15; β is the flexibility coefficient of corner reinforcing structure rib of the box-plate steel structure modular unit. Specific to the same wallboard height-thickness ratio, β shall be, respectively, 0.7, 0.9, 1.1, and 1.3; λ is the height-thickness ratio of wallboard, and the value is, respectively, 300, 350, 400, and 450; 64 models from four groups are taken for finite element analysis, and the statistical parameters are shown in Table 4 . e analysis result of each group is shown in Figures 14-16 . Figure 14 , it can be seen that the ultimate bearing capacity of the model varies with the height-thickness ratio of the wallboard under different axial loads. With the increase of the height-thickness ratio of the wallboard, the ultimate bearing capacity of the model decreases, and the ultimate bearing capacity of the model decreases from about 1500 kN to about 1000 kN in the range of the height-thickness ratio of the wallboard from 300 to 450. e multiribbed wallboard of the spatial stress element usually does not buckle before yielding under shear force. e shear bearing capacity of the wallboard is the product of the area of the section of the 8 Advances in Materials Science and Engineering wallboard subjected to shear and the shear yield stress of the wallboard material. erefore, the ratio of height to thickness of the wallboard is the most direct factor affecting the shear bearing capacity of the wallboard under certain material conditions. After the reinforcement measures are set at the corner of the model, the compressive failure under the overturning moment at the bottom of the model is changed into the shear yield failure of the gable wall panels. erefore, it has more obvious influence on the ultimate bearing capacity of the model after the reinforcement measures are set at the corner of the model. It shows that the ultimate bearing capacity decreases with the increase of the height-thickness ratio of the wallboard. Figure 15 , it can be seen that the ultimate bearing capacity increases with the increase of the structural flexibility adjustment coefficient at the corner of the model. Compared with the trend of the ultimate bearing capacity changing with the height-thickness ratio of the wallboard, the trend of the model ultimate bearing capacity changing with the structural flexibility adjustment coefficient at the corner of the model is smaller because the stiffness of the model corner reinforcement rib is changed by the increase of the structural flexibility coefficient and the section of the model corner reinforcement rib. For example, when the ratio of height to thickness is 300, the adjustment coefficient of structural flexibility at the corner of the model changes from 0.7 to 1.3, and the ultimate bearing capacity of each model generally increases by about 150 kN. In different aspect ratios, the shear yielding capacity of the thin plate is smaller than that of the thick plate, and the strength requirement of the diagonal structure is smaller when the wall plate is fully shear yielding. erefore, when aspect ratio is 450, the increase of ultimate bearing capacity of the model caused by the change of the structural flexibility coefficient from 0.7 to 1.3 is smaller than that of the model with height-thickness ratio of 300 under the same condition. Figure 16 , it can be seen that the ultimate bearing capacity of all the models decreases with the increase of the model axial compression ratio when the wallboard height-thickness ratio λ and corner reinforcing structure flexibility coefficient β are certain. But the influence degree is little because the existence of the axial compression ratio has reduced the ultimate bending moment of the corner reinforcing structure rib under a horizontal effect and further reduced the bearing capacity of single cross-frame constituted by reinforcing structure rib and loading beam.
Influence of λ on Bearing Capacity of Model. From
Influence of β on Bearing Capacity of Model. From
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Lateral Load Resistance Calculation Model
Based on the above destruction model and parameter analysis result, what plays an important role in the bearing capacity of the test piece is the model bottom bearing. Axial compression ratio has little influence on the bearing capacity of model, so the influence will not be considered, and lateral load resistance calculation model has been put forward to the modular unit with or without the corner reinforcing structure rib.
Modular Unit without Corner Reinforcing Structure.
When the box-plate steel structure module-bearing unit has no structure measures, the bottom storey will be yielded when the test piece is destroyed, but the wallboard is not yielded by shearing, and the shearing behavior will not be given full play to. e destruction mode is the structure bottom steel plate's buckling caused by overturning moment. When calculating the bearing capacity, the calculation model could be the bottom section of model, and the ultimate bearing capacity of modular unit can be calculated according to the bottom section ultimate bending moment. When calculating the bottom section limit bending moment, it can be simplified by taking half of section according to the symmetry of the model section and the final ultimate bending moment shall be the sum of two symmetrical section ultimate bending moments.
e lateral resistance calculation model is shown in Figure 17 , in which the wallboard stiffener is equivalent to wallboard section thickness according to the principle of equivalent. e ultimate stress of the section compression zone shall be the stable-controlled stress before section equivalent and the lateral bearing capacity can be calculated according to the following formula:
where M is the ultimate moment of half section and H is the height.
Modular Unit with Corner Reinforcing Structure.
According to the test and finite analysis result, the corner structure measures can avoid the space bearing unit from bending destruction so that the modular unit will make full use of the shearing behavior of wallboard. e corner reinforcing structure of the box-plate steel structure spacebearing unit has certain stiffness, and the bilateral reinforcing structure and top beam of gable are similar with a single cross frame. When the test piece is destroyed, the bilateral gable wallboard shall be yielded by shearing force, and the reinforcing structure bottom of the test piece will reach ultimate bending moment and the destruction mode is the corner destruction caused by the horizontal shear. When calculating the lateral bearing capacity, the calculation model can be simplified into units composed of bilateral gable and middle part. As shown in Figure 18 , the lateral bearing force is composed of bilateral gable part and middle part.
Ignoring the flexural stiffness of the floor in the plane of the gable wall, the approximate formula (2) is used to calculate the ultimate lateral bearing capacity of the frame when the reinforced part at the bottom of the model reaches the ultimate bending moment of the section:
where M c is the ultimate moment of corner reinforcement under bending and compression, H is the height, N is the According to the analysis results of the above parameters, the shear bearing capacity of steel wallboard is the shear yield capacity of the whole section, which can be calculated as follows:
where b is the width of the wall shear panels, t w is the thickness of the wall panels, and f y is the yield strength of materials.
According to the analysis results of the above parameters, the tension and compression stress of the stiffening rib at the bottom of the space element is small when it reaches the ultimate bearing capacity, so only the action of the wall plate is considered when calculating the bending moment at the bottom of the middle part. e tension and compression stress on the bottom wall of the middle part are 0.3f y . e bottom moment of the middle part can be calculated as follows:
where A m is the area of one-sided wallboard in the middle part, b m is the spacing between wall panels on both sides of the middle part, and f y is the yield strength of materials. e ultimate lateral bearing capacity of three-storey spatial stress element of the box-plate steel structure can be calculated as follows:
Conclusions
rough taking test and finite element simulation to threestorey single open box-plate steel structure modular units by setting or not setting corner reinforcing structure, the destruction process, hysteresis curve, skeleton curve, and bearing capacity have been compared and analyzed, the impact of the axial compression ratio on the modular unit has been discussed, and the following conclusions are obtained:
(1) e destruction of two test pieces starts from the cracks at the corner of the bottom. For the space modular unit without corner reinforcing structure measures, the plastic deformation at final destruction mainly occurs at the bottom of the test piece, which is destroyed by buckling, while the bearing capacity is controlled by the bottom overturning moment; for the space modular unit with corner reinforcing structure measures, the bottom gable is generally yielded before destruction and during final destruction, and the upper and lower three-storey gable plastic deformation is uniform, representing shearing destruction form. Compared with test piece without the corner reinforcing structure, it has made better use of the shearing behavior of gable wallboard. (2) e corner reinforcing structure measure has enhanced the ultimate bearing capacity of the modular unit test piece and lateral stiffness at the elastic stage in certain degree, which has improved the ductility performance and energy dissipation at the late stage of yield. (3) e ultimate bearing capacity of the structural unit decreases with the increase of wall thickness ratio λ; the ultimate bearing capacity increases with the increase of structural flexibility coefficient β at the corner of the structural unit; when the wallboard height-thickness ratio λ and corner reinforcing structure flexibility coefficient β are certain, axial compression ratio n has little influence to ultimate bearing capacity. (4) e calculation model of the modular unit with or without corner reinforcing structure rib has been put forward: the destruction model of the modular unit without the corner reinforcing structure rib is controlled by the bottom overturning moment, and the lateral calculation model is the model bottom section; the destruction model of the modular unit with the corner reinforcing structure rib is corner destruction caused by horizontal shear force, and the gable wallboard is stressed uniformly. erefore, the calculation model is simplified into units composed of two sides of gable and middle part. And the calculation formula for the ultimate lateral bearing capacity of the three-storey spatial stress element of the box-plate steel structure has been proposed based on results of the test and simulation.
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